
r
I — AQ AOOS 786 COLUMBIA IMIV DOBBS FERRY N Y HUDSON LABS FIG Scm

CHAIN DETONATION OF EXPtOSIVES AND DETONATION OF EXPI.OSIVES IN — ETC (U)
NOV 61 H C BECK, R RICE NONR—266(fl)

Im C LA SSI FI ED TM—61

~ I~~~~~~ ~~~~~~~~~~~~~~~~~~~~ 6 7 9



O l4.~ ~2& 11112.5
• 1~~~~~mH~~~~ i~~~

_ _ _  
‘
~ ~~~ 11 2.2

I ~ IHH~
8

11111’ .25 llIH~
4 ~~

d 4

MICROCOPY RESOLUTION TEST CH~~T
NATIONAL BUREAU OF STANOAR DS - I963.2~



_______ ____ 
______ ~~~~~~~~~~~

C ’ ~
j

• 
‘
\ ~~~ ~r:~~~ N~~

/ ILLS [~~~ ;~ cs
(r) “

CH&IN DETONATI~~ OF E~~LOSIVES A”D D~rOFATIOU OF EXPLOSIVES IN VICINIT! OF CABL~~fr-

~~~~~~~~~~~~~ Y~~~,~T7 (ED~~~~ 
Wo k 4I D D C

~~~~~~~~~~~~~~~~~~~~~~~~~~• 
luinbia tlni I Th~ Labo to I ~~~~~ 21 1W9

_ _ _ _ _  

Son ~~~~~~~~~~~~~~~~~~~~~~~~~~~~

£ - ~hefn Detonation of ~Lactricall7 tired Cher~ea

(
~ nw~~rous occasions it Is desired to shoot a string of charges

electrically without creating a chain detonation. For experiiiental

purposes it is frequently requested that these charges be spaced as

closely together as possible.

During the past year, strings of sj~mll charges have been tested

and d: ring the fall of 1961 considE rable c~ffort was exponded aboard

the T-Boat and Alleghex~ to obtain, Infornation on larger charges.

From the theoretical standpoint , If one obtains data for

size of charge, data for other sizes r~~ be had by recourse to the

standard relationship where the breaci-ing radius varies approxirz~te3~

with the cube root of the charge weight.

It ~~~ felt that Ciei~I data should be taken, h~ iever, since

the effect of pressure waves on the electric detonators was unknoi~i.

_ _ _ _ _ _  

1
* CóLi~thia University, Hudson Laboratories Teohaical )bi~ randum Jo. 61

dated 15 Novem ber 1961,
+ This work was auppc~ted by the Office of Naval Research.
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The chart at the end of the report gives the safe rt4 n1.i,i.

distan ce (determinsti expsriiimntaj ly ) that various sized electrically
• I deto~*ted charges r~~ be spaced without chain detonation occurring,

• These figures represent distances at which a charge has never chain
detonated,

• B — Det~ i&ti~~ of Cher~ap Near Wire Rcr~
For experimental reasons it r*y be desirable to shoot a string

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ A 8hip suob a5 the Gjbb5~~~ h~~~
in water of 15,000 foot depth with optinv~n scope for r~ili~rn allowable
cable tension has a swing radius of about 22,000 foot, Even in trade
wind areas whore the wind direction is constant, a ohnnge of wind
velocity of 20 knots can cause a ship novement of about ~~~~~~~~~~ feet,
Thecretica1l~’ one can anchor on a double eatenary com~çoeed of chain
and wire rope (we do not presently have long chain bafviling capacity
aboard the Gibbs) or use a heavy weight end wire rope approaching a
taut ncored condition to reduce scope. These r~ thode represent a
oomprcu!liBe in which swing radius is reduced at the expense of severely
reducing t!* limiting wind velocity. Even with these asthods~ the

• location of the ship will vary by several thousand feet .
PrecIse navigational methods such as Loran C, Decca radar,

Raydiat, TeUuromi~etor & Transit navigation with their individ~~l
limitations can provide an 1ii~~ovenent in informetion as to ship
location. Th, tact resains, however, that one really doean ’t
care about ship location or for that i~~tter the actual oher r~e locaticn~
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If a string of cherrr es ir relative ly fi~~d in location , one may then

atterpt to carry out fluctuation experiments, etc,

We are currently proposing that strings of bottom anchored

shots i~ y be detonated in deep water based upon stud ies conducted

this fall,

Tn detonating charges close to a wire rope ~ chain a number

of var iables moat be considered, Dana ge to the rope ray depend

upon:

(1) rope tension
(2) size of charge

• (3) distance of charge from the wire rope
(4) the size and constructi on of the rope used
(5 the depth of the charge
(6 the method of attaching the charge to the rope
(7 the use of flash protecting devices

Early in the trials it was found that 1/4” wire rope was auitable

for the work eliminating variable (4), Since reasonable results

were obtained without recourse to flash protective devioes9 variable

(7) ~~~ elirAnated. Solid steel rods and bent electrical steel

conduits were used for explosives support am a. The latter appeared

to offer soma advantages and was adopted for use in most of the tests

elimina ting variable (6).

!bst tests were conducted in shallow water from the T-Boat using

relative ly low cable tensions, A check on the data obtained for all

charges was rim aboard the 1ller’he~y with charge s detonated at 500

to &X) feet depth with cable tensions at the tharges exceeding 600 #,

Thore ’or’e due consideration was given to varia bles (1) and (5) The
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• working variables were reduced to charge zise and distance from the

supporting wire rope.

The charges used in all tests were 2 1/2 pound !4.~ charges

consisting of tetrytoil with a tetryl booster. Snecial electrical

blasting caps procured t)wough the U.S. Naval A,m~tmiticn Pepot

were used as detonators,

This report has been prepared as a ready reference or aumary of

• work that has been dons. Cbviousl1y moch work remains to be done with

different charge 81i.s, buoyant plastic line rather tha n wire rope ,

• etc. 1bet of the work perforii~ed was dasie aaapreliminary to a

specific exper iment . At the canpiotiom of thi s experi ment, scheduled

for Janu1ry 1962, dat a obtai ned end the techaiques used in launching

bottom-anchored explosive strings will be reported on in a teohaice].

• report.

It should be atatod that W, R. Rico directed moet of the
‘I 

actual explosives tests at aea~ assisted at various times t~’

E. Daffy, B. lendrix , & C. Wobat. Since it was moat difficult

to complete ly outline these taste in advance due to the great

number of variables involved, isu~ an—the-spot decIsions were

necessary and the author. wish to express their thanks far this

assistance.

All result, are tabulated in the folloving chart.
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Size of ~ 4R+. nA5 .y ii t ‘ ; t’ ~~~~~ ~j ~~~~~~~~~~~~~

Char~~ - -~~~~ ~~~~~~~~~~~~
‘ -  •.%wr~a l l  ..~~~~~~~

‘7 2 17

5# 5 22 3** (4 teats~~~5 ft.
• (l t e st • 4f t . diatsne e

(2lte.ts 3ft.

1o# lom 22 3 (12 t ..t.I5ft .

(21 tests 5 3 ft.

— — 5 1

* With 2 feet spacing = chain detonation occurred
“ 2 feet distance fran cable — severed oabl,
“ It ii probable that this distanc. can be reduced to 8 feet .alth~~~h

~~~erizental information is lacking.
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